Over the last few years, studies pointed out that aerosols in the form of a mist can dominate the total amine emission. These mist precursors can be ultrafine liquid or solid particles of sulphuric acid, salts or any form of particulate matter in the flue gas entering the absorber. Whether and to what extent mist is formed depends to a large extent on the flue gas composition upstream the CO 2 capture plant and on the pilot plant's design and operating conditions. Mertens et al., 2015 presented a summary of results which enables to predict amine (MEA) mist formation as a function of the measured particle/aerosol number concentrations present in the flue gas entering the amine scrubber and operating conditions of the CC plant. This study reveals that if particle number concentrations in the flue gas exceed a certain threshold, amine mist formation will occur.
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Wet Electrostatic Precipitators (WESP) for the removal of sulfuric acid aerosols have been implemented in industrial plants before and are therefore a possible countermeasure for mist formation. Inside a WESP, particles are charged and subsequently removed from the flue gas in an electrostatic field. The aerosol charging is realized by ions produced in a corona discharge. Although a significant capital investment cost may be involved, energy requirements (ie. low pressure drop), maintenance and therefore operational costs are expected to be very low. However, it is shown here that the WESP must be installed at the right location, ie. the flue gas to be treated must contain no or very low levels of SO 2 (Mertens et al., 2014) . The reason is that the WESP's aerosol removal efficiency decreases strongly in the presence of SO 2 gas and in a certain range also with increasing voltages. This limits the positive effect that the WESP has on reducing the amine emissions from the absorber since a large number of mist formation precursors remain in the flue gas. In the presence of SO 2 , a WESP can actually produce H 2 SO 4 aerosols. It is shown that these newly created aerosols are very small (low nanometer range). It implies that no or very low levels of SO 2 should still be present in the flue gas before entering the WESP. Since most of the amine carbon capture installations have a pre-scrubber (usually using NaOH to remove residual SO 2 in the flue leaving the power plant's FGD) in front of their amine absorber, the WESP must be installed behind this pre-scrubber and not in front of it.
Figure 1 Layout of the flue gas treatment system at ENGIE'S Nijmegen power plant made-up of two parallel flue gas trains (SCR, Selective Catalytic Reduction; APH, Air Pre-Heater; ESP, ElectroStatic Precipitator; WFGD, Wet Flue Gas Desulphurization; GGH: Gas-Gas Heater)
In some of the coal fired power plants, a GGH, which is a similar plate type heat exchanger as the air preheater of the power plant, is installed up-/downstream of the WFGD to (i) cool down before entering the WFGD and (ii) heat up the gas leaving the Wet Flue Gas Desulphurisation (WFGD) again for discharging the flue gas through a dry stack (see figure 1 ). This prevents corrosion issues inside the stack as a result of the condensation of acid gases. Since the temperature across a GGH is reduced from above the acid dew point of the sulfuric acid to below, a GGH is known to condense a part of these acid gases. Therefore the GGH consists of enameled plates which avoid a quick corrosion. This study shows that in the absence of a GGH, homogenous nucleation takes places inside the Wet Flue Gas Desulphurisation (WFGD) converting the gaseous H 2 SO 4 into aerosol H 2 SO 4 (Mertens et al., 2015) . This leads to a high aerosol number concentration behind the WFGD with 80 % of the aerosols being smaller than 0.02 µm. This implies that an amine based carbon capture (CC) installation treating this flue gas can suffer from amine mist formation due to the high amount of available nuclei (i.e. H 2 SO 4 aerosols) resulting in high amine emissions. In contrast, in the presence of a GGH not only 70 % of the H 2 SO 4 is removed from the flue gas (measured at ENGIE's Nijmegen powerplant), but also homogenous nucleation in the WFGD is prevented resulting in low particle number concentrations. The flue gas leaving the GGH will not create any mist formation issues in an amine based CC installation due to the low amount of nuclei present in the flue gas. It is not the reduction in H 2 SO 4 concentration by 70 % inside the GGH as such that prevents mist formation but absence of H 2 SO 4 in its aerosol form. These results are most likely quite widely transformable to other power plants that burn low sulfur coal i.e. around 0.7 weight%.
